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1 Introduction
At last meeting some issues are still open including :
1. FFS if we have a prohibitPHR-Timer running per CC or for the UE as whole.
2. When PHR report is triggered FFS if PHR is reported for activated UL CC,or the network could be able to restrict the PHR reporting by excluding PHR reporting for certain CC's.
3. FFS how we define a virtual/ref format
For type1/2 PHR left open issues are:
1. If parallel PUCCH&PUSCH allocation is supported, if there is only PUSCH transmission on the Pcell in this TTI:
a) Type 1 & Type2
b) Only Type 1

2. If parallel PUCCH&PUSCH allocation is supported, if there is only PUCCH transmission on the Pcell in this TTI:
a) No PHR for Pcell
b) Type 1 & Type 2


- assume zero power for PUSCH or some virtual PUSCH format ?

c) Only Type 2 


- assume zero power for PUSCH or some virtual PUSCH format ?
In this paper we give our view on these remaining open issues.
2 General PHR aspect
2.1 prohibitPHR-Timer configuration
3 alternatives of prohibitPHR-Timer were discussed in [1].  According to latest agreement, alternative 3 was ruled out. The left FFS is whether prohibitPHR-Timer should be CC specific or UE specific. The prohibitPHR-Timer is used in combination with dl-PathlossChange to trigger PHR. At last meeting, PL reference is configurable between SIB2 linked DL CC or Pcell. If PL reference is PCell, PHR due to PL change is triggered exact the same time for those UL CCs. If PL reference is SIB2 linked DL PHR is triggered roughly the same time due to the fact that only intra-band UL CA is supported in Rel-10.. 
Proposa1: In Rel-10, there should be one prohibitPHR-Timer timer per UE i.e. only 1 value configured, and only 1 timer is running for all CC's
2.2 PHR report for which UL CC
If UL CC activation/deactivation could be agreed, we proposal to report PHR only for activated UL CC. Reporting virtual PHR for deactivated UL CC maybe useful to eNB which could know whether UE have potential power to activate another UL CC. However we believe that is not a regular case, and eNB could anyway activate a UL CC first to get a real PHR. If UL CC activation/deactivation is not acceptable, we think there is no need to design extra mechanism to enable/disable PHR reporting for certain CC's i.e. using RRC reconfiguration is sufficient.
Proposa2: UE report PHR for all activated UL CCs if UL activation/deactivation is accepted by RAN2, otherwise report PHR for all configured UL CCs.
2.3 Virtual PHR reference

For type1 PHR, RAN2 already agreed when PHR report is triggered, PHR is reported for all UL CC's (at least activated UL CC). Considering case 4a/5a/6a in Figure :
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Figure 1
Assuming no PUCCH and PUSCH parallel transmission is supported and one periodic PHR is triggered at T1, and one UL grant is received on PCell at T2. Since type1 PHR for both PCell and SCell will be reported via PCell, virtual type1 PHR is needed for UL Scell. That is case 4a. Similarly if no UL grant is valid for PCell (case 6a) or only PUCCH transmission on PCell (case5a), still virtual type1 PHR should be built for PCell and reported via SCell.

In order to calculate virtual type1 PHR, reference PUSCH format should be defined in RAN1.
Proposa3: To send one LS to RAN1  to define a reference PUSCH format
3 Type1/2 PHR aspect
3.1 One more case (case 6)
If PUSCH and PUCCH parallel transmission is supported and no PUCCH/PUSCH transmission occurs in the TTI when triggered PHR is to be reported then PHR for PCell should also be reported. We call this case as case 6.
3.2 Type1 PHR reporting

Table 1 summarized the reporting of virtual type1 PHR in Figure 1. the difference between 4/5/6 and corresponding 4a/5a/6a is parallel PUSCH/PUCCH transmission is supported. While type1 PHR is used for PUSCH transmission which is common between case 4a/5a/6a and case 4/5/6. Since in case 4a/5a/6a either type1 PHR or virtual type1 PHR is reported for PCell, we think type1 or virtual type1 PHR should also be reported for PCell in case 4/5/6.
	Cases
	UL transmission on PCell
	UL transmission on Scell

	Case 4a:
	type1 PHR for Pcell , 

virtual type1 PHR Scell, 
	none

	Case 5a: 
	PUCCH
	virtual type1 PHR for Pcell,  

type1 PHR Scell, 

	Case 6a: 
	none
	type1 PHR for Pcell 

virtual type1 PHR for Scell


Table 1
Proposa4: In case 4/5/6, type1 PHR or virtual type1 PHR should be reported.
3.3 Type2 PHR reporting

According to status in RAN4 [4], parallel PUCCH&PUSCH transmission requires more power back-off than non-parallel transmission. At two ends of the transmission bandwidth, MPR is in the range 4-6 dB, in some cases could be up to 10 dB. 
So parallel PUCCH&PUSCH transmission is scheduled only for UE has sufficient power headroom e.g close to cell centre. Taking MPR into account, the coverage in case of parallel transmission is smaller than non-parallel transmission. Figure2 shows that in yellow area both parallel/non-parallel transmission could be supported, and in green area only non-parallel transmission is supported.
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Figure 2
When UE is located in yellow area, where parallel transmission is likely be allocated, it is beneficial to report type2 PHR which bring much flexibility to scheduler. However when UE is located in green area where parallel transmission doesn’t actually happen, negative virtual type2 PHR is not helpful for eNB in most time . There have two directions to control virtual type2 PHR reporting:

Alt1 eNB could be able to restrict virtual type2 PHR reporting
eNB can shut down type2 PHR reporting, e.g. after receiving negative type2 PHR. And when UE goes back to yellow area e.g. there is sufficient headroom in type1 PHR, eNB can try to switch on type2 PHR reporting again.
Alt2 UE could choose to report virtual type2 PHR or not
If virtual type2 PHR is negative or below threshold, UE could choose not to report, And eNB could know from absence of type2 PHR.

Proposal5: In case 4/5/6, reporting of virtual type2 PHR is  controlled either by eNB or UE.
4 Conclusion
Proposa1: In Rel-10, there should be one prohibitPHR-Timer timer per UE i.e. only 1 value configured, and only 1 timer is running for all CC's
Proposa2: UE report PHR for all activated UL CCs if UL activation/deactivation is accepted by RAN2, otherwise report PHR for all configured UL CCs.
Proposa3: To send one LS to RAN1  to define a reference PUSCH format
Proposa4: In case 4/5/6, type1 PHR or virtual type1 PHR should be reported.

Proposal5: In case 4/5/6, reporting of virtual type2 PHR is  controlled either by eNB or UE.
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